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Presentation Outline

• ACWI Subcommittee on Ground Water

• Framework for a Nationwide Ground-
Water Monitoring Network

• A Product to Build on

• Opportunities for Interaction with the 
Coastal Monitoring Network
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Drivers for a Nationwide Network

• 2003 GAO Report 

• 36 states expecting shortages

• SWAQ Report calling for a “Water Census”

• Heinz Center Reports on the “State of the 
Nation’s Ecosystems”

• Ground-water data are “inadequate for national 
reporting”

• Coastal Monitoring Network



Comprehensive Water Monitoring

Interest in “one place for water data”

• Atmospheric water

• Unsaturated Zone

• Surface-water discharge 

• Surface-water quality                

• Ground-water levels                     

• Ground-water quality



ACWI Charge to SOGW

Purpose:  “…develop and encourage implementation of a 
nationwide, long-term ground-water quantity and quality 
monitoring framework that would provide information 
necessary for the planning, management, and 
development of ground-water supplies to meet current 
and future water needs, and ecosystem requirements.”

Scope:  “…will be developed to assist in assessments of 
the quantity of U.S. ground-water reserves, as 
constrained by ground- water quality.”



SOGW Members & Helping Hands

Subcommittee MembersSubcommittee and Work Groups:

70 people from 54 organizations

• American Society of Civil Engineers

• Ground Water Protection Council

• Interstate Council on Water Policy

• Association of American State Geologists

• National Ground Water Association

• Texas Commission on Environmental Quality

• US Geological Survey

• USEPA Headquarters and Region 8

• Association of State Drinking Water

Administrators

• Water Environment Federation

• USDA Forest Service

• Association of State and Interstate Water

Pollution Control Administrators

• ASTM



SOGW Approach 

• Determine “current picture” of ground-
water monitoring 

• Consensus network design principles

• Consensus field methods and data 
standards

• Determine approach for compiling data

• Consensus implementation plan



SOGW Work Groups



Framework Report to ACWI

• Available to NWQMC in 

Jan 2009

• Report approved by the 

ACWI in February 2008

• Available at 

http://acwi.gov/sogw/pubs



ACWI Resolution, Feb 2009

Now Therefore Be it Resolved that…….. 

• ACWI accepts the Framework Document,

• ACWI adopts the conceptual implementation plan for 
the National Ground Water Monitoring Network, and 

• ACWI charges SOGW to move forward with 
development and initiation of pilot testing, patterned 
after the preceding efforts related to the National 
Water Quality Monitoring Network for U.S. Coastal 
Waters and Their Tributaries.



• “Patchwork Quilt” of networks

• 42 States have statewide or regional water-level network, 

32 have statewide or regional water-quality network 

Ground-Water Levels Ground-Water Quality

Inventory of Monitoring ProgramsInventory of Monitoring Programs:

State Networks

State/Regional Ground Water Monitoring Network Report-2007. Joint project of AASG, GWPC, ICWP and NGWA



Inventory of Monitoring ProgramsInventory of Monitoring Programs:
Water Levels

*State/Regional Ground Water Monitoring Network Report-2007. Joint project of AASG, 

GWPC, ICWP and NGWA and information from USGS

Total states50

No statewide or regional network8

One or more regional networks5

One or more statewide and regional 
networks

15

One or more statewide networks22

Type# of States



Total states50

No response1

Inactive either statewide or regional5

No statewide or regional network11

One or more regional networks5

One or more statewide and regional 
networks

10

One or more statewide networks17

Type Program# of States

*State/Regional Ground Water Monitoring Network Report-2007. Joint project of AASG, 
GWPC, ICWP and NGWA

Inventory of Monitoring ProgramsInventory of Monitoring Programs:
Water Quality (“ambient”)
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Inventory of Monitoring ProgramsInventory of Monitoring Programs:
Network Management



Inventory of Monitoring Programs:Inventory of Monitoring Programs:
Federal Networks



Summary of Existing Monitoring

• Many networks already exist

• Multiple agencies involved, sometimes 
multiple agencies within a state

• Ambient level networks more prevalent 
than quality networks

• National gaps in both

• Gap analysis work to be done



Network Goals and DesignNetwork Goals and Design:
Relation between Levels and Quality



Network Goals and Design:Network Goals and Design:
Principal and Major Aquifers



Network Goals and Design:Network Goals and Design:
Types of Networks



Comparable Field PracticesComparable Field Practices:
Levels and Quality

• Few strict requirements--flexible and 
adaptable.

• Requires documentation of techniques to 

ensure comparability and assure quality 
in ground-water measurement and 
sampling activities. 

• New technologies will be incorporated 
into the NGWMN as appropriate.



Comparable Data Standards and Comparable Data Standards and 
ManagementManagement

• Minimum Data Elements for wells 
and measurements are provided*

• A Data Portal is the most critical 
component, and needed early in the 
process

* Methods Board



Data Management:Data Management:
Proposed Data Portal



Network ImplementationNetwork Implementation:
A Stepwise Approach

• Initiate Pilot Programs

• Develop Portal System 

• Establish Management Structure 

• Federal funding needed to facilitate 
participation by data providers



Network ImplementationNetwork Implementation:
Pilot Program Goals

Within the Framework Goals:

• Begin Gap Analysis

• Pilot selections should evaluate one or 
more water-level network, water-quality 
network, and/or combinations thereof

• Selections should include a variety of 
“robustness”

• Interact with EPA, USGS, and one or more 
State databases in order to develop a 
ground-water data portal

• Report out and improve Framework



Network ImplementationNetwork Implementation:
“Draft” Pilot Approach



Network ImplementationNetwork Implementation:
Recommended Management Structure





A Example Product to 
Address GW Questions…..

• What are baseline ground-water 
levels?

• How are ground-water levels 
changing with time?

• By well?  By Aquifer?



USGS Ground-Water Watch

http://groundwaterwatch.usgs.gov



Active Water-Level Network

• Any aquifer

• Any frequency

• At least one 
measurement within 
the last year



State Pages
• Well locations

• Table of Wells per County

• Type of instrumentation

• Percentile of most recent

measurement

• Map options



County Pages

• Well locations

• Type of instrumentation

• Percentile of most recent

measurement

• Some well information



Site Pages:  Site Info



Site Pages: Monthly Statistics

What is “Baseline”?
How are levels changing?



Site Pages: 
Hydrographs

• Various options

• Combined data types

• Download data

What is “Baseline”?
How are levels changing?



Site Pages:  Satellite Map



Climate Response Network

• Water table aquifer

• Limit pumping

• Limit surface water

• Long-term access

• Won’t go dry

• Periodic or 
instrumented wells



Real Time Network

• Continuous, real-time
instrumentation

• No other criteria



Upcoming
Product

Long-Term Data

• Climate Change

• GW Modeling

• GW Management



5 Wells in California
With at least 30 years

of data, and at least 
monthly measurements 

1888; 1905



High Plains Aquifer

What is “Baseline”?

How are levels changing?

…..by aquifer



Potential Discussion TopicsPotential Discussion Topics:

• Comparing SW and GW

• How does this report address the ground-
water issues in the Coastal Network?

• Levels versus Quality

• Concentrations versus Loads

• Major aquifers versus local aquifers

• Analytes and Methods



Comparing SW and GW

Sustainable yieldFloods, drought, sea level riseKey quantity problems

Nitrogen, toxics, Natural, saltwater 

intrusion

D.O./hypoxiaKey WQ Problems

SDWA, UIC, CERCLA/RCRA, 

CWA?

CWA, OSAWQ Drivers

IncreasingMaturingReal-Time & Time-Series 

Sampling

Some, SeldomMature, OftenStatistical Sampling Design

Not Visible, DifficultVisible, EasySampling Access

Rural & Agriculture DependenceUrban DependencePublic Attention Factor

Base Flow to Surface WatersSaltwater IntrusionCross-Over Key Factor

Stored QuantityFlooding & StorageWater Levels

Slower movementFaster movementSampling Frequency

3D/multiple layers1D or 2D some 3DSpatial Extent

AquiferHUC/WatershedDelineation

USGS, USEPANOAA, USEPAAgency Focus

Ground WaterSurface WaterCategories



Potential Discussion TopicsPotential Discussion Topics:

• Comparing SW and GW

• How does this report address the ground-
water issues in the Coastal Network?

• Levels versus Quality

• Concentrations versus Loads

• Major aquifers versus local aquifers

• Analytes and Methods


